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INTRODUCTION 
ErbB2 belongs to a family of surface transmembrane receptor tyrosine kinases whose activation drives 

intracellular mitogenic signaling.  Its overexpression leads to tumor transformation that accounts for 25% of 
human breast cancers.  A prevailing paradigm has been that surface ErbB2 is a static pool.  Thus, therapies 
against ErbB2-driven tumors, such as monoclonal antibodies against ErbB2 and the antibiotic geldanamycin, 
are thought to be effective, because they enhance ErbB2 internalization to decrease its surface level.  
Significantly, a recent study has reversed this prevailing paradigm by showing that the high surface distribution 
of ErbB2 is maintained mainly by its efficient endocytic recycling rather than its slowed internalization 1, 
leading to the prospect that the mitogenic signaling by surface ErbB2 may be decreased by inhibiting its 
endocytic recycling.  In this respect, mechanisms of intracellular transport are highly conserved, with transport 
efficiency dictated by protein sorting that involves the recognition of specific sequences (known as sorting 
signals) in the cytoplasmic domain of cargo proteins by the cellular sorting machinery 2.  Thus, we had 
proposed to identify the predicted recycling sorting signal(s) in ErbB2, as an initial step in determining whether 
the future targeting of the cellular sorting machinery responsible for endocytic recycling may be a therapeutic 
approach for those breast cancers that are due to overactive ErbB2 signaling on the cell surface.  Specifically, 
 
Task 1. Identify a critical region in the ErbB2 cytoplasmic domain that mediates its efficient endocytic 

recycling: 
a. Generate mutant ErbB2 with progressive truncation of its cytoplasmic domain from the 

carboxyl terminus and attach epitope tag to this end. 
b. Generated SkBr3 breast cancer cell lines that stably express the different mutant ErbB2. 
c. Perform the biochemical recycling assay. 

 
Task 2.   Identify critical residue(s) in the ErbB2 cytoplasmic domain that mediates its efficient endocytic 

recycling: 
a.   Perform alanine-scanning mutagenesis on the mutant ErbB2 found to have reduced 

endocytic recycling in Task 1. 
b.   Generated SkBr3 breast cancer cell lines that stably express the different mutant ErbB2. 
c.   Perform the biochemical recycling assay. 

 
BODY 

Work on this project was delayed by the unexpected departure of a post-doctoral fellow who was 
originally assigned to perform the proposed experiments.  A qualified replacement was subsequently identified, 
but his start was delayed until he had finished his doctorate degree.  Ultimately, this set of circumstances 
resulted in about an 8-month delay in the start of the project after its funding officially started.  Recently, we 
have been given a no-cost extension of an additional 8 months, so that a sufficient period of time can be given 
to pursue the project properly.  As update, we have begun to generate truncation forms of ErbB2 followed by 
their epitope-tagging, as described for Task 1a, and have initiated the generation of stable cell lines that express 
these truncation mutants, as described for Task 1b. 
 
KEY RESEARCH ACCOMPLISHMENTS 

We have only begun on this project, as described above. 
 
REPORTABLE OUTCOMES 

None, thus far. 
 
CONCLUSIONS 

We anticipate that we will be able to complete the proposed tasks with the extension given, because we 
have substantial experience in using the proposed mutagenesis techniques to identify sorting signals on cargo 
proteins, as exemplified by our identification of these signals in the recycling transferrin receptor (TfR) 3.  In 
fact, the currently proposed approach to test whether ErbB2 has a recycling sorting signal is based on our 
previous study on TfR recycling. 
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